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Abstract--In the continuous (and obsessive?) search for an understanding of the genesis of visual form, a 
radical (L. radix, a root) form-generating system of relationships, interdisciplinary language, is in the 
process of being designed. 
In this work, the emphasis on the genesis of form in spacetime: through transformations, growth and 
abstractions, aninfinite number of elements generate an infinite number of forms, all having one and the 
same intrinsic trihedral structure. 
Symmetries emerge as if planned. 
GLOSSARY 
A doctrine of one. The core of IDL; simultaneous restraint, wonder and surprise. 
Element. Intangible, visible emptiness, defined by planes, containing memory and predictable behaviour. 
Experience. The way to know; the source of behaviour (applies to the living and non-living). 
Form. Shape having an intrinsic structure. 
Formative. Communicating development in ft or st. 
ft. A world of two spatial dimensions plus time; fieldtime. 
hc. Helical configuration. 
IDL (I-DE-AL). Interdisciplinary language, a visual all-embracing system of patterns and forms in ft and 
st; the objective of the IDL--contact with the real, what is, tangible and intangible; the essence of 
IDL--the potential in emptiness. 
Ignorance. A filter over the mind, that allows one to think and dream the impossible, e.g. an 
interdisciplinary language; cooperation with real time; form, structure and meaning of emptiness, etc. 
Memory. The storehouse of experiences. 
Natural order. Decoded nature's order; nature plus man. 
Nature's order. An order not decoded as yet. 
Pattern. The way elements are arranged in ft or st. 
Process. The generating of pattern or form. 
st. A world of three spatial dimensionsl p us time; space time. 
Structure. The intrinsic order of pattern or form. 
To understand. To relive; to go back in ft or st to the source and return step by step with 
memories--inscribed in mind or matter--all the way up to the present. 
SCOPE OF  THE SEARCH 
How do forms in ft and st emerge? This is a question that has haunted me for some time now. Is there a single answer? 
So far I see a solution unfolding in short essays. 
(1) "'Rotation and form" [1 ] 
The paper describes a rotational-translational movement as a form-generating process and its application: 
"Many events in nature--the sunset, the migration of birds, the hibernation of animals, the eclipse of the 
sun, etc. have been found as the result of ROTATION. Without the earth's rotation about its axis and 
around the sun there would be no day-night, no summer-winter, no consciousness-unconsciousness." 
(2) "Colored symmetries n pace-time" [33] 
In this essay I managed to extract the organizing principles---economics, e ology and ecoethics--and also to make the 
building block--one type of element that grew in an infinite number of forms, all having one structure. The understanding 
of the genesis of forms in ft and the genesis of the element in its pre-phenomenological st ge had to wait until the third 
paper. 
(3) "Ad infinitum" 
The work that follows continues to elaborate the concept of restraint, using the same structure as in the second paper. 
The essence of this form-generating system in ft and st--emptiness--is emerging. The discovered infinite number of 
fundamental elements are used to develop an infinite number of forms. The organizing principles, important as they are, 
are not repeated from the second paper. Also, for the properties of the element--memory, predictable behaviour, etc.--and 
the making of the element, he reader is referred to the second paper. 
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Fig. 1. Exhibition poster, 43 x 43 cm. 
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PREFACE 
After my lecture "Rotation and form" at a 1976 Montreal conference [1], one of the questions 
asked was, "Why are you so obsessed with helical movement in spacetime?" For years, I myself 
have been puzzled about this. Helical configurations have been emerging not only in my visual 
exercises, but even where no visual signs could suggest hem. For example, in Fig. 2 the two 
arrangements of bars are made with rotational and translational movements. I believe that the 
ordering process is reflected somehow in the internal structure. But how? 
Returning to the question about helices--how embarrassed I was! A speaker should know his 
subject and all the answers to all the questions! I hesitated for a minute, searching furiously in my 
chambers of limited knowledge and intrinsic memory bank. To my astonishment--suddenly I knew 
the answer. I remembered an event so clearly that I was able to give a very convincing answer! 
I will return to this happening later, but first some background information on my life and the 
beginning of my search. 
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Fig. 2. Is there a hidden internal structure? 
INTRODUCTION 
During the 1930s I studied architecture. In the latter part of the 1940s I made toys and games. 
In the 1950s I returned to architecture, to work. I also wanted to study architecture my own 
way--going back to the ultimate sources [2]. But to do that I felt it necessary first to investigate 
the genesis of visual form. In the 1960s the beginning of the chosen direction was shown in several 
exhibitions. 
During the 1970s at the School of Architecture, University of Waterloo, I taught (learned) a 
course about form as an interdisciplinary language. In 1981 emerged "A doctrine of one"- -a  single 
post to dance around. The search for the 
FORM IN ARCHITECTURE 
had become 
ARCHITECTURE OF FORM: 
an all-embracing questioning of form, content and values in the broadest possible context [3-18]. 
METHOD 
The architecture of visual form searched for and described in this work, including its genesis, 
is based on a single method: movement in ft and st [19-23]. 
A movement involves space, time, mind (how, why), hand (energy, direction, orientation) and 
matter (what). Some of the ingredients are parts of nature's order. Others I include to add human 
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content--without it the final product would be without signature. Thus another description of the 
method used in this inquiry, in addition to the one above, is COOPERATION WITH NATURE. 
"Cooperation" means to think and act as nature does, hoping to contact he real. To achieve that 
contact, reality itself is invited to participate in the formative processes. 
Real time is a phenomenon I have always been puzzled about [24-32]. It takes part in all events 
in this work or experimental studies. To know more about time I have been inviting it to 
PARTICIPATE in my investigations. This strategy generated, in 1981, "A doctrine of one": single 
type elements, made by the rotation in st, resulting in an infinite number of forms. Later it was 
discovered that there are an INFINITE number of fundamental elements that could be coordinated 
in an INFINITE number of forms, all having ONE intrinsic structure---the central issue of this 
work. 
TECHNIQUES 
To live on fiat land is different from living in space. Growth in space happens in all directions; 
on a flat field growth is in all directions also, but only in one plane. In the proposed system, 
form-generating methods and strategies in ft and st have the same nature. The differences dictate 
the use of different techniques. 
I. Technique used in ft  
I am living on the earth's urface, exposed to forces (e.g. gravity) which govern my being here. 
Since I have been destined to communicate with myself and others mainly visually, I read the 
patterns in Fig. 3 as follows: 
Fig. 3.1. Growth on a HORIZONTAL plane from a centre point. 
Fig. 3.2. Growth on a VERTICAL plane like a pattern on the inner wall of a container--the r sult 
of rising liquid. 
Fig. 3.3. Growth on a SLOPED surface. The spiral pattern indicates that matter has been in a 
continuous motion, exposed to a linear force, gravity. 
The above diagrams are drawn. They do not display true growth in f t - -S IMULTANEOUS 
development in all directions. 
A new technique is needed! 
The technique chosen for the studies in ft is based on observation of the interaction between 
a substance and the forces working on it. A glass sheet, covered with a dense layer of carbon black, 
becomes a field for the interplay of forces. 
In Fig. 4.1 oil is allowed to flow between the prepared glass sheet (15 × 20 cm) and a plastic one 
2 mm above, through three holes in the plastic sheet. Slight vibrations of the horizontal plates 
generate lines--revealing stages in growth (Fig. 4.2). To understand the formative process, the 
photographic enlargement of the growth pattern should be exhibited horizontally (Fig. 4.3). 
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Fig. 3. Diagrammatic growth patterns on horizontal, vertical and sloped planes. 
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Fig. 4.1. Growth on the horizontal plane. 
Figure 5.1 shows the growth of a spiral, when the carbon-coated sheet of glass (18 × 26 cm) is 
set vertically in continuous rotation in a vessel with rising lacquer thinner. To understand the 
process which generated the image, a sketch is included (Fig. 5.2). It shows the pattern of growth 
on an imaginary rotating plate. Every 6 ° the level of liquid marks a straight line on the sheet. The 
sheet rotates 540°--until the whole surface is covered with the pattern. 
In the actual process (Fig. 5.1), as the sheet rotates, the introduced vibrations generate lines: the 
liquid moving upwards raises the carbon particles, permanently solidifying them at the highest 
position of the miniature wave in the form of a striaght l ine--a tangent of the growing spiral. The 
same event is repeated rapidly and the curve of the inwardly moving spiral becomes visible. It 
continues along its path until the whole carbon-coated glass sheet is covered with the spiral-forming 
straight lines. The dynamic and irregular lines in the centre are the result of violent vibrations 
introduced on the surface of the liquid. It should be understood that the patterns generated during 
the process will not be washed off, either by the rising liquid or the vibrations on the surface. It 
is the nature of this technique that the patterns, once g nerated, are permanent. The same applies 
when oil, instead of lacquer thinner, is used. 
The pattern in Fig. 6.1 is generated as in Fig. 4.2, except hat the oil is fed through only one 
hole in the upper plate and the connected plates are in continuous rotation. Since the amount of 
oil in this case is limited, the final result is a closed system. 
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Fig. 4.3. Exhibition at Harvard University (1965). 
2. Technique used in st 
The elements used in formative processes in ft---carbon black particles and oils, I borrowed from 
carbon technology. The elements in st are generated as follows: 
(a) a square bar (Fig. 8.1) is cut at 45 ° (Fig. 8.2); 
(b) the right side of the bar is displaced by simultaneous rotational and trans- 
lational movement (Fig. 8.3); 
(c) the empty space between the l ft piece and the right piece of the bar is filled 
with a substance (Fig. 8.4); 
(d) the resulting form is removed. 
Applying the same movement as in Fig. 8.2 the plane BEPS is moved, fixing the location of 
the plane every 9 ° (Fig. 9). Thus, Fig. 9.1 is the situation after 90 ° rotation, Fig. 9.2--after 180 ° 
etc. A sketch (Fig. 10) illustrates the movement 0o-90 °. Connecting the points in space, shown in 
Fig. 9.4A, elements are achieved. The manufacturing of the elements i  described in the previous 
paper [33]. 
By changing the cross-section of the bar and also its orientation (horizontal or vertical) during 
the cutting, an infinite number of different elements is achieved. From the infinite number of 
different ypes, seven have been selected for further investigations (Fig. 12). 
The genesis of the element, as described above, brings forth the following conclusions: 
1. The nature of the pre-phenomenological stage of the element (Fig. 8.3) is 
EMPTINESS [34-37]. 
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Fig. 5.2. Diagrammatic growth pattern on thevertical plane. 
2. The emptiness i informed emptiness--the space between the two planes, not yet 
named as "an element" has EXPERIENCED helical movement. 
3. The memory of the helical movement is forcing one to expect in further 
developments a display of PREDICTABLE BEHAVIOUR--a  growth in helical 
configurations. 
4. Since the origin of the element, visible but intangible, is empty (Fig. 8.4), the next 
part of this work is ILLUSION. 
AD INF IN ITUM 
After a period of believing, experimenting and writing about the possibility of a universal 
building block [33], I experienced serendipity--a happening one is not even searching for! I 
discovered that there is an infinite number of basic elements, as shown in Fig. 12. 
The summary of the genesis of the element, as described in the last few pages, and the directions 
that will be taken in the last part of this work, are as follows: 
1. The materialized elements, originating from emptiness, have been generated by 
ONE strategy--cooperation with nature. 
2. They all are made by ONE tactic--rotation i spacetime. 
3. In each type, a . . .  h . . .  p . . .  z, there are four elements A, B, C and D, the same 
size but of different orientation. The nature of the elements is selective: only 
members of the same type are attracted to each other and will ignore elements of 
other types. At the same time "h"-type elements marked as "h I" (vertical) and 
"h - - "  (horizontal) are again the same; orientation in the process of connection 
makes the difference. The same applies to all types--an axis of symmetry exists 
through the type "a". 
4. The elements will be connected in ONE way only, leading to an INFINITE 
number of forms, all having ONE structure--trihedral. 
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Fig. 6. I. Growth on the sloped plane in a continuous rotation around the centre of the plane. 
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Fig. 7. Exhibition at MIT (1965). 
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Fig. 8. Genesis of an element (“building block”). 
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Fig. 9. Time-motion study: a rectangular plane in a continuous rotational and translational movement, 
photographed every 9 °, 1-4; 4A, every 90 °. 
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Fig. 10. Plane BPES in rotational-translational 
movement 00-90 ° . 
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Fig. 11. Elements A, B, C and D abstracted from 
Fig. 9. 
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Fig. 12. Seven selected types from the infinite number of elements. 
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Fig. 13. The structure of a trihedron. Fourteen interrelated points in space (1-3) generate 3 faces (4). The 
points could be imagined as the centres of 14 cubes (5, 7). A helical path through 84 faces of the cubes 
unfolds as a continuous chain (6). 
1056 J. ZVILNA 
Fig. 14. Genesis of a trihedron. Since the four elements--A, B, C and D, each having a separate colour 
(different orientations)--are used to form a hierarchical growth of a trihedron, 12 elements have to be 
used, 3 of each colour (1). The 7 configurations (3), each having 2 points, form a trihedron. The connected 
configurations form hcs following code ACBD (different combinations possible). The elements form a 
chain of 84 letters (7). 8, A trihedron inscribed in a cube. 
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Fig. 15--continued overleaf 
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Fig. 15. Hierarchichal growth of trihedrons: from elements (1) to sub-components (2), components (3) 
and configurations (4). 
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Fig. 17. Interpenetration of trihedrons and emergence of other configurations. Along the axis of a 
trihedron (1), another trihcdron (2, light tone) penetrates it. Continuing penetrations along other axes (4) 
result in the formation of 8 trihedrons (3), shown in 5. A new configuration is abstracted (6), consisting 
of 12 hc (12) each built of 4 elements. These spatial hcs could be constructed from flat patterns (7, 8, 11). 
Several connected flat patterns form a continuous he. The new configuration (6), shown in 13 and 14, 
encloses empty spaces, materialized in 15. 
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Fig. 18--continued overleaf 
Fig. 18. Present and future. 1-12, answer to the question under Fig. 2: internal hcs, as a result of arranging 
bars in the two structures; 13, plan-view of the large helical development in 16; 14 and 15. abstractions 
from larger patterns; 16, unfolded hc--84 type zI elements. The game is not finished, new transformations 
are in the process of emerging; 17-24, the beginning of infinite changes of a sub-component. Structured 
hcs, themselves illusions, float in space in ordered trihedral relationships! 
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CONCLUSIONS 
1. Both developments--in ft and st--are self-organizing systems. My own role has been that of 
a midwife: coating the glass sheets (the field) with the carbon black in which the patterns are 
revealed; cutting the various building blocks; accepting the emergence by chance of the code 
ACBD, and painting the elements in four different tones. Then, guided by the ultimate 
restraint--one structure, only one method of connection and one type of elements I let the form 
(pattern) emerge! What is all this for? To be surprised, to be able to wonder. 
2. The genesis of an element by simultaneous translation and 90 ° rotation applies only to the type 
"a" elements (Fig. 8). To achieve a prototype--informed mptiness--for all other types a 180 °
rotation should be exercised (Fig. 19). It seems nature prefers symmetry, but ambidextrous 
symmetry. We too, being symmetrical, draw with the right or left hand. I knew an architectural 
student who had pencils in both hands and used them! 
3. Indeed, our actions on external things change their intrinsic relationships [38]. The simultaneous 
translational and rotational movements structuring the forms shown in Fig. 1 have developed 
internal helical configurations (Figs 18.1-18.12). 
4. Why has this infinite variety and diversity under the strictest constraints been achieved, as 
described in these pages? Guided by ignorance (my strength?), the answer to myself is: the 
participation of real time at the birth of the element. The EXPERIENCE of time during the 
helical movement is inscribed in the memory bank of the element as a source of energy. It enables 
infinite growth. 
5. It has been observed that a duckling or other newborn follows the first thing she or he sees when 
opening the the eyes the first time: the mother (as designed by nature), an overshoe or whatever 
else is nearby at that moment. 
My case is similar! The obsession with helical configurations originates in my first experience: 
I remember that helical movement leaving the world of my mother and beginning my own, now 
filled with hc! Another example of symmetry? 
p 
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Fig. 19. Genesis of an ambidextrous double element, result of 180 ° simultaneous rotational and 
translational movement. 
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